Background: Health research training is an important part of medical education. This study was conducted to assess the level of knowledge and attitudes regarding health research in a group of Pakistani medical students at Aga Khan University, Karachi.
Background
Health research training forms an important part of medical education [1] . It is essential to inculcate critical thinking and reasoning skills and to develop a positive attitude amongst students towards scientific research from the beginning of their medical career [2] . Studies have proven that involvement in research as a medical student is strongly associated with postgraduate research initiatives [3, 4] .
Unfortunately, the number of physician scientists has declined over the past two decades and there is a dire need for more clinical as well as basic health science investigators. The role of undergraduate research assistants is thus ever more important [5, 6] . Encouraging and motivating students' research activity can fill up the void of physician scientists and help developing countries to achieve selfreliance in health care and research [1] .
The new trends in medical education focus on acquisition of skills, knowledge and attitudes rather than factual learning [7] . New and innovative methods are being employed which stress on development of lifelong self directed learning skills. The problem based learning (PBL) approach as an educational strategy is gaining popularity amongst medical institutions all over the world [8] . Therefore, contribution of newer approaches, like PBL, towards improving the knowledge and attitudes of students about research also need to be evaluated.
With this background, we assessed the attitudes and knowledge of medical students of Aga Khan University towards medical research as a direct indicator of their understanding and acceptance of new findings having potential to influence health care. We also investigated factors such as gender, age, type of high school course and year of study at medical school involved in influencing students' knowledge and interest in scientific research.
Methods

Study design and study site
This cross sectional, knowledge and attitude survey was conducted among medical students of Aga Khan University (AKU); a private educational institution in Karachi, Pakistan. Maintaining a tertiary care health facility, the university attracts medical students from all parts of the country.
In Pakistan, medical schools offer a 5 years programme leading to an MB; BS (Bachelors of Medicine; Bachelors of Surgery) degree. Basic health sciences are the primary focus of instruction during the first two years, with gradually increasing exposure to clinical rotations over the next three years. Aga Khan University has recently introduced the problem based learning (PBL) curriculum. At the time of this study three classes (year 1-3) were following problem based learning (PBL) mode courses, while year 4 and 5 were being taught through conventional lecture based learning (LBL).
Study sampling
At the time of study, a total of 420 students were enrolled at the medical college. We required a sample size of 220 subjects to fulfill the objectives of our study at a 95% confidence level. This sample size was calculated assuming a 50% prevalence of good knowledge and attitude, 5% bond-on error, and 10% non-response rate. The students were randomly chosen according to the probability of proportionate sizes of the classes -stratified random sampling.
The questionnaires were distributed after seeking verbal consent and students were requested to return them within two days. One hundred and ninety-seven students (response rate of 89.5%) returned the completed form and were included in the analysis.
Questionnaire
A pre-tested, structured questionnaire was adapted with permission from questionnaire validated by Vodopivec et al [8] . For adaptation of the questionnaire a thorough peer review and discussions was done. The questionnaire was then pre-tested on a group of students who were expected to identify questions most valid in ascertaining our objectives. These were accordingly modified to develop a final questionnaire.
The questionnaire consisted of three parts namely; student's profile, evaluation of student's knowledge and attitudes of health research. Demographic details of subjects included age, gender, type of high school course, year of study and mode of learning at medical school (PBL versus LBL) and place of origin. The high schools were classified into Pakistani Higher Secondary School Certificate (HSSC), British Advanced Levels (A-levels) and Others. Mode of learning was classified into conventional lecture based learning (LBL) and problem based learning (PBL). Knowledge was assessed by ten multiple-choice questions. For each student, the percentage of correct answers was calculated as a representative of knowledge score. Six questions were asked to assess the attitudes of students towards health research and each answer was scored on a scale of 0.0 (unfavorable attitude) to 1.0 (favorable attitude). For each individual, score of individual questions was summed and then converted into percentage to represent the attitude score.
Statistical analysis
Data was entered and analyzed in Statistical Package for Social Sciences 13.0 (SPSS, Inc., Chicago, IL, USA). Descriptive statistics were performed for mean scores and proportions. Multiple linear regression model was used to test association of age and year of study with the knowledge and attitude. ANOVA and t-test were used to look for similar putative associations of type of high school, mode of study and gender. Results were recorded as frequencies, means ± standard deviations (SD), p-values, standardized and unstandardized regression coefficients. For all purposes, a p-value of <0.05 was considered as the criteria of significance.
Results
Of 197 students, 122 (62.6%) were males and 73 (37.4%) females. Mean age of the study participants was 20.92+1.79 years. Mean percentage score (SD) of the population was 49.0% (19.7) on knowledge scale and 53.7% (21.4) on attitude scale. Table 1 shows the proportion of students in quartiles of knowledge and attitude scores. Table 2 shows the number of students in different groups with respect to gender, type of high school, years of education and mode of learning at medical school. Mean scores [± Standard Deviation] on a knowledge and attitude scale were also compared. Males scored better on the attitude scale, though the difference on the scale of knowledge was not significant. Type of high school course was not a significant predictor of knowledge or attitude about research. Conventional LBL was associated with a better score on both knowledge and attitude scales. Table 3 shows the predictors of score on knowledge and attitude scale through a multivariate linear regression model. Age was not a statistically significant factor in determining scores on both knowledge and attitude scales. After adjusting for age, the number of years spent at medical school was a significant predictor of both knowledge and attitude scores. Increase in duration of study by one year increased the knowledge score by 4.1% with a correlation coefficient (r) of 0.30 and coefficient of determination (r 2 ) of 0.09 [p-value = 0.019]. Similarly, increase in duration of study by one year increased the attitude score by 6.67% with a correlation coefficient (r) of 0.45 and coefficient of determination (r 2 ) of 0.20 [pvalue < 0.001].
The proportion of subjects with correct answer for each knowledge question has been shown in Table 4 . Table 5 demonstrates different responses for each attitude question. Out of 178 (90.3%) students feeling confident in interpreting and writing a research paper, 56 (28.4%) could do it without assistance, while 122 (61.9%) preferred to do so with assistance.
Discussion
This study reports moderate level of knowledge towards health research [mean score 49%] among Pakistani medical students. About 80% of the students were falling in the middle two quartiles of the knowledge score, second quartile accounting for more than 50% of the population. Similar trends were demonstrated by the students on the attitude score [mean score = 53%]. Our findings are comparable with the results of Vodopivec et al., who conducted a study with similar questionnaire among first year Croatian medical students [8] . Comparing the results of first year medical students of AKU and Croatia yields a similar mean knowledge (43.2% vs. 44%), but a lower mean attitude (39.2% vs. 62.5%) score. However, this score better represents the baseline affect of secondary and high school education on knowledge and attitudes for research of students. About 90% of AKU medical students felt confident in interpreting and writing a research paper. Nevertheless, only 28.4% claimed the ability to do so without needing any assistance.
Students' knowledge and attitude towards health research significantly improved with increasing years of education at medical school. This signifies a relatively satisfactory contribution of medical curriculum in developing research skills among medical students through wellstructured intensive training. Students at AKU are taught theoretical essentials of research methodology, statistics and epidemiology during the first two years of their medical curriculum. This is followed by extensive community health projects undertaken by groups of students during year 4 and 5. During these projects, students are involved in designing and implementing their research questions, analyzing their data and writing a detailed report of their project. Several of these studies get published in indexed journals. Mandatory participation in research activity has been shown to improve students' knowledge and attitudes towards research [9] .
A recent audit of the students' corner of the Journal of Pakistan Medical Association revealed that more than 75% of publications were contributed by AKU students [10] . Students contributing to local research addressing specific health problems of the local community can have important implications in influencing the clinical practices in that area [11, 12] . The results are also encouraging in the context of a third world country with relatively poor research involvement of physicians of earlier generations [2] . Moreover, research experience as a medical student is strongly associated with future research involvement [10] .
Gender was not a significant predictor of knowledge about health research. However, males had a significantly higher mean score on the attitude scale. Students' high school category did not affect their knowledge or attitude scores. Majority of the students in our study were involved in research projects other than the mandatory course work in community projects. Moreover, most of them felt that medical students could carry out their independent research.
Our study showed a significant difference between knowledge and attitude scores of conventional LBL (year 4 and 5) students and PBL (year 1 to 3) students. However, these scores also increased with higher year of study. Therefore, the role of 'year of study' as a confounder between mode of study and knowledge and attitude scores cannot be ruled out. It might be leading to a spuriously significant difference in the knowledge and attitudes of PBL and LBL students. Several studies have established that there is no significant difference between the knowledge and competency of PBL and conventionally trained students [13] . However, whether the students in these two groups differ with respect to their approach towards research needs to be further investigated.
The study was conducted at one institution to serve as a pilot for a large scale research. So the findings cannot be generalized for the whole population of Pakistani medical students. In spite of these limitations, the use of a validated questionnaire allows us to compare our findings to other studies done under similar settings and using the same evaluative tool. We recommend further detailed studies to be carried out across health institutes all over the country to address this critical issue of research. Furthermore other factors influencing research activity such as funding, research infrastructure, rising cost of medical education, student debts and adequate research opportunities need to be evaluated.
Conclusion
In conclusion, we report moderate knowledge and attitude among a group of Pakistani medical students about the health research at the beginning of medical school. However, significant improvements were seen over the years owing to training and research involvement. It is still unclear whether there is a difference between LBL and PBL students in their knowledge and attitudes towards health research. The need for health researchers will increase in 
